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cj,^ j$ (^3^) JunNakajima(etal.) 
(57) IWm am^) (STKSUMMARYI (Amended) 

tmm] [SUBJECT] 

p^U5!t*Mr/^$ttl'ffin6ff Novel pyrrolo [1 ,2-a]-1 ,3,5-triazine- 4-one- 
f 7 =^ r f f _ n _ f based azomethine pigment which is excellent in 
5 b y Ti^y -4-:ty s^sorption property and fastness is provided. 



- 1 ^il ^ P - 1(7) t° Pyrrolo [1 .2-a]-1 ,3,5-triazine- 4-one-based 
^^1 m^\t^P^ lo^c J^^^^^.^^ p.g^g^^3 ^^^g gg^gral formula 1, 

UP Ll, 2 a J ^. ^' for example, formula P-1. 




mmmomm] iclaimsi 



[ft Jft^l 1 1 [CLAIM 1] 

Tte-^^C (1) T'^$tL5fc:° The pyrrolo [1.2-a]-1.3.5-triazine- 4-one-based 
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pd[1, 2 — a]— 1, 3, azomethine pigments expressed with the- 
Q-^]jy.i;y-4-:^y^y following-general-formula (1) 

litl] [COMPOUND 11 



-iS^ (1) 



) ( ^„<^R 



General formula 



t^o R4. Rs^t/Rztt^ 
n~N (R3) (Rg) ^^t^L. 
^"To Ra^t/Rsfi-^ti^ti?* 



In the formula, R1 is hydrogen atom or a 
substituent (however, except a cyano group). 
R2 expresses an alkyi group, an aryl group, a 
heterocyclic-ring group, an alkoxy carbonyl 
group, an aryloxy carbonyl group, a carbamoyl 
group, an alkyI sulfonyl group, an aryl sulfonyl 
group, an alkyI sulfinyl group, an aryl sulfinyl 
group, a sulfamoyi group, a phosphonyl group, 
a phosphino yl amino group, or an imide group. 

R3 expresses a hydrogen atom or a 
substituent. 

R4, R5, R6, and R7 respectively express a 
hydrogen atom or a substituent independently. 
M expresses -OY group, or -N (R8) (R9). 

Y expresses a cation kind necessary in order 
to neutralize a hydrogen atom or an electric 
charge. 

R8 and R9 each express independently an 
alkyI group, an aryl group, a heterocyclic-ring 
group, an acyl group, or a sulfonyl group. 

R8 or R9 and R6 or R3 may form five, 6, or 7 
-membered ring. R4 and R5 and/or R6 and R7 
may form a ring mutually. 
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Ift^il 3 1 

mi-^^ (1) (T^Rs^^x /'/^ 

s-c-fe 5 r t ^wm t-r?>tm 
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[CLAIM 2] 

R3 of above-mentioned general-fomnula (1) is 
an all<yl group, an aryl group, an alkylthio group, 
or an arylthio group. 

The pyrrolo [1,2-a]-1,3,5-triazine- 4-one- 
based azometliine pigments of Claim 1 
cliaracterized by the above-mentioned 



[CLAIM 3] 

R3 of above-mentioned general-fomriula (1) is 
an all^yithio group or an arylthio group. 

The pyrrolo [1,2-a]-1,3,5-triazine- 4-one- 
based azomethine pigments of Claim 1 
characterized by the above-mentioned 



[ff*ll4l 

ffJlE-l^^ (1) <DR,75S. T/^ 

^fcf*r y — /vSTfc 

;rST' & 6 r i: t i- 5 ft 

imi\'um<D\i°nn [1, 2 

-a] - 1 , 3, 5 - h y Tv^ 



[CLAIM 4] 

A pyrrolo [1,2-a]-1,3,5-triazine- 4-one-based 
azomethine pigments of Claim 1 , in which r1 of 
above-mentioned general-formula (1) is an alkyi 
group or an aryl group. 

R2 is an alkoxy carbonyl group, a carbamoyl 
group, an alkyI sulfonyl group, or an aryl 
sulfonyl group. 

And R3 is an alkylthio group or an arylthio 
group. 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to pyrrolo [1,2-a]-1,3,5- 
triazine- 4-one-based azomethine pigments 
useful as the pigments for image fonnation, 
such as a color electrophotography, an inkjet 
method, and a thermal-transfer method, the 
solid image pickup tube and the pigment for 
filters for color liquid crystals, and a pigment for 
silver-halide photosensitive materials. 



[0 0 0 21 



[0002] 



io It s Sift Mffi (D^mmi^ 

#tlt"np [1, 2-a] -1, 
3, 5- b ^)T'yV-A-irV 

ffmo 5 5 6 7 0 0 A^. 
^8- 1 2 2 9 9 4-^^Hfei6 



[PRIOR ART] 

The azomethine pigment is conventionally used 
widely as the pigment and the color for image 
formation in a silver-halide color photosensitive 
material. 

On the one side, new color image forming 
methods, such as a color electrophotography, 
an inkjet method, and a themrial-transfer 
method, are used for practically in recent years. 

Moreover, in connection with development of 
an electronic imaging, the demand of the solid 
image pickup tube or the filter for color liquid 
crystals is increasing. 

It sets to various systems or goods, and since it 
was such, it applies and an azomethine pigment 
came to be examined. 

Particularly the usefulness of azomethine 
pigment obtained from a pyrrolo [1,2-a]-1,3,5- 
triazine- 4-one-based compound is indicated in 
the Europe public-presentation patent 0556700 
and Unexamined Japanese Patent 8- 122994. 

However, development of the further highly 
efficient azomethine pigment is demanded 
practically. 
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[0003] 

Thus, as for the azomethine pigment, research 
of improvement of the absorption property of a 
pigment or improvement of the fastness is done 
energetically conventionally. 

For example, in Unexamined-Japanese- 
Patent 5-232648 gazette, by the azomethine 
pigment obtained from the coupler in which a 
nitrogen-containing six-membered ring 
containing two or three nitrogen atoms in a 
pyrrole ring condensed, it is disclosed that a 
photosensitive material in which a color image 
is fast to light, heat, and humidity etc., and the 
pigmentation velocity in a color-development 
liquid and maximum color-development 
concentration are high, is obtained. 

Moreover, the some compound belonging to 
a pyrrolo [1,2-a]-1,3,5-triazine- 4-one-based 
compound is also shown in this gazette. 
However in this gazette, there is no statement 
that the azomethine pigment which is excellent 
in an absorption property, namely, has few 
unnecessary absorption of a blue-glow region, 
and excellent in the fastness is obtained. 



[0 0 0 4] 



[0004] 



[^m tm^ 1.^0 t-r^m [problem addressed] 

Objective of the invention is to provide the novel 

^^m<DBmi. mW'\±RXf Pyi'^'o [1.2-a]-1,3,5-triazine- 4-one-based 

^^tt r # ii 5 fc:° D D azomethine pigments which are excellent in an 

"*PT 1 i n r absorption property and the fastness. 

LI, 2 — aj — 1, 3, 5 — 

h y rv^y-4-;*-y3^7y"y 

[0 0 0 5] [0005] 
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THOiyiSON 

[SOLUTION OF THE INVENTION] 

The above purpose of this invention is solved by 
following means. 
That is, this invention, 
<1> 

Is the pyrrole [1 ,2-a]-1 ,3,5-triazine- 4-one-based 
azomethine pigments expressed with the- 
following-generai-formula (1). 



[0 0 0 6] 
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[COMPOUND 2] 



( 1 ) 



R, R, 



General formula 
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i-o R4. R5. Re^t/R;^^ 



[0007] 

In the formula, R1 is hydrogen atom or a 
substituent (however, except a cyano group). 
R2 expresses an alkyi group, an aryl group, a 
heterocyclic-ring group, an alkoxy carbonyl 
group, an aryloxy carbonyl group, a carbamoyl 
group, an alky! sulfonyl group, an aryl sulfonyl 
group, an alkyI sulfinyl group, an aryl suifinyl 
group, a sulfamoyi group, a phosphonyl group, 
a phosphino yl amino group, or an imide group. 

R3 expresses a hydrogen atom or a 
substituent. 

R4, R5, R6, and R7 each express a hydrogen 
atom or a substituent independently. M 
expresses -OY group, or -N (R8) (R9). 

Y expresses a cation kind necessary in order 
to neutralize a hydrogen atom or an electric 
charge. 
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R8 and R9 each express independently an 
alkyI group, an aryl group, a heterocyclic group, 
an acyl group, or a sulfonyl group. 

R8 or R9 and R6 or R3 may form a five, 6 or 7 
-membered ring. R4 and R5 and/or R6 and R7 
may form a ring mutually. 



[0 0 0 81 

< 2 >mti-l&^ ( 1 ) (DR^ 

mB< 1 > {^feic(^ t" p p [ 1 , 
2-a]-i, 3, s-hyr 

- 4 - :t- y ^ 7 y ;^ f- >^'fe 
[0 0 0 9] 

< 3 >mB~^^ ( 1 ) COR3 

T/v=¥/v5'^s. xfiry 

-/V5";^Sl?fc^ r ^ ^#f(i; 
■r5Sij|5< 1 >HfE*c(7)t°PP 
[1, 2-a] - 1, 3, 5- 
h y T>^>-- 4 -:^y'7^T:// 



[0008] 

<2> 

R3 of above-mentioned general-fomnula (1 ) is 
an alkyI group, an aryl group, an alkylthio group, 
or an arylthio group. 

It is pyrroio [1,2-a]-1,3,5-triazine- 4-one- 
based azomethine pigments given in above- 
mentioned <1>. 



[0009] 

<3> 

R3 of above-mentioned general-fomriula (1 ) is 
an alkylthio group or an arylthio group. 

It is pyrroio [1,2-a]-1,3,5-triazine- 4-one- 
based azomethine pigments given in above- 
mentioned <1>. 



[0 0 10] 

<4>mm-^^ (1) <DR, 
;5\ T/v^/vS. ^fcttry- 
/i^^Xh'O. R^t^T/i-^^^/l: 

T/v^/v;^/v*=/vS. X\-tT 

0R3 755r/V^/v5^;rS. XtiT 



[0010] 

<4> 

R1 of above-mentioned general-fomriula (1) is 
an alky! group or an aryl group. 

R2 is an alkoxy carbonyl group, a carbamoyl 
group, an alkyI sulfonyl group, or an aryl 
sulfonyl group. 

And R3 is an alkylthio group or an arylthio 
group. 

It is pyrroio [1 ,2-a]-1 ,3,5-triazine- 4-one- 
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^ri"5fjf£< 1 >l-f£ic<7) t:°i=z based azomethine pigments given in above- 
p[l,2-a]-l, 3, 5 mentioned <1>. 

[0 0 1 u [0011] 



-1^^ (1) -c^^n^fc^tnp 

[1, 2-a] -1, 3, 5- 

m<D^m'^<DR,--Rj. RUM 

[0 0 121 

R,HoV^r#t<fji9^f?)oR 

($f* L< ni^mmi - 3 2 

^/i^S ($TSL<«j^«2- 

3 2(DTj\y^^/i^mx\m^if. 

<H^»6;^^&3 2»7y- 
2-^:7f-/^), 



[Embodiment] 

The pyrrolo [1,2-a]-1,3,5-triazine- 4-one-based 
azomethine pigments ("the pigment of this 
invention" may be called hereafter) expressed 
with general-formula (1) are demonstrated in 
detail. 

First, R1-R7 in the pigment of this invention 
and M are demonstrated in detail below. 



[0012] 

R1 is explained in detail. 
R1 expresses a hydrogen atom or a substituent 
(however, except a cyano group). In detail, R1 
is a hydrogen atom, and a halogen atom (For 
example, a fluorine atom, a chlorine atom, a 
bromine atom), alkyi group (preferably, straight, 
branched or cyclic alkyi group, of a carbon 
number 1-32. For example, methyl, an ethyl, a 
propyl, an isopropyl, a butyl, t- butyl, 1-octyl, a 
tridecyl, a cyclopropyl, a cyclopentyl, 
cyclohexyl, 1-norbornyl, 1-adamantyI), alkenyl 
group (preferably the alkenyl group of a carbon 
number 2-32. For example, a vinyl, an allyl, a 
3-butene- 1-yl), aryl group (preferably the aryl 
group of carbon numbers 6-32. For example, a 
phenyl, 1-naphthyl, 2-naphthyl), heterocyclic- 
ring group (preferably, 5 to 8 membered 
heterocyclic group of carbon-number 1-32. For 
example, 2 -thienyl, 4- pyridyl, 2 -furyl, 2- 
pyrimidinyl, 1 -pyridyl. 2-benzothiazolyl, 1- 
imidazolyl, 1-pyrazolyl, a benzo triazole- 2-yl), 
silyl group ( preferably, the silyl group of a 
carbon number 3-32. For example, trimethyl 
silyl, a triethyl silyl, a tributyl silyl, t- butyl 
dimethyl silyl, t- hexyl dimethyl silyl), hydroxyl 
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TO US {til-t.L<\tlk^Wl group, a nitro group, an alkoxy group 
d»^3 2(?5, 5;i^f3 8M^<7)-^ ( preferably, the alkoxy group of a carbon 



y v^/K 2 -^>i/5^Ty y^K hexyloxy), Aryloxy group ( preferably, the 

1— ^ 5 //y/V'. 1 — aryloxy group of a carbon number 6-32. For 

y /V, ^>'y'> y r y — /V- 2 example, a phenoxy, 2-naphthoxy), 

-■^/^). ->y /I'S (^?^ t < ft heterocycllc-ring oxy group ( preferably, the 



yi^) , k K n df- v/vS, h p S> methyl silyl oxy), acyioxy group (preferably, the 

■T/u=i^i^M {iiT^L<lft^M acyioxy group of a carbon number 2-32. For 

^ 1 ~ 3 2 (DT jU=i^^>^X\ example, an acetoxy, a pivaloyi oxy, a benzoyl 

X f±\ T^V^iy. 'yl o^y- 3 dodecano yloxy), 

(^f s L < immm 6-320 

Ty-/V;^-^i^S-C% '0iJx.tt\ 

^3g^ 1-32 (D^T n 
'>^-C% m ^ «*> 1 - 7 ^/V 
X h^y-/!^- 5 -^=5r^>. 2 
-Tbyt KPt°7 — >'^^=^ 
2-7y/^;<^drv/). v^y/P 

Wf^L< (i^^ici 

~ 3 2 (7) V y i^MX\ M 

h y ^ ^/i^v y /v^=5r^>, 
t -y^'f'/^v^y ^/^'> y /^#^ 

^^y)^ T'yivir^^y^ L 
< 2 ~ 3 2 (Dr'y>\^ir 

^'y^X. #iJ^tt\ Tir K^v', 
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number 1-32. For example, a methoxy, an 
ethoxy, 1-butoxy, 2-butoxy, an isopropoxy, t- 
butoxy, a dodecyioxy, and a cycloalkyi oxy 
group, for example, a cyclopentyl oxy, a cycio 



mnw 3 ~ 3 2 (7)-^ y /v^t% 

^J;t(i\ h y 7« y /K h 

y :rf-/U->y;V, hiy7'5^;Vv' 

y /V. t - ^'yi^^^ y 



heterocyclic-ring oxy group of a carbon number 

1- 32. For example, a 1-phenyl tetrazole- 5-oxy, 

2- tetrahydro pyranyl oxy, 2 -furyl oxy), silyl oxy 
group (preferably, the silyl oxy group of a 
carbon number 1-32. For example, a trimethyl- 
silyl oxy, t- butyl dimethyl-silyl oxy, a diphenyl 
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xfi\ -y^ xi^i^'y>Vir^-yts 
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5 «?tL<ttJ^^i:l~3 2 
CD T ;v ^yv;=^ /i^:?}^ — /v;^ ^ v^S 

::^/vir^'y t < 

6 ~ 3 2 (DT y — /P;<./L'/1^=:/V 
{$?*t<H^»l~3 2 CD 
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[0013] 

Alkoxy carbonyloxy group (preferably, the 
alkoxy carbonyloxy group of a carbon number 
2-32. For example, an ethoxy carbonyloxy, t- 
butoxy carbonyloxy, and a cycloaikyi 
oxycarbonyl oxy group, for example, a cycio 
hexyloxy carbonyloxy), aryloxy carbonyloxy 
group (preferably, the aryloxy carbonyloxy 
group of a carbon number 7-32. For example, a 
phenoxy carbonyloxy), carbamoyl oxy group 
(preferably the carbamoyl oxy group of a carbon 
number 1-32. For example, N,N-dimethyl 
carbamoyl oxy, N-butyl carbamoyl oxy), 
sulfamoyi oxy group ( preferably, the sulfamoyi 
oxy group of a carbon number 1-32. For 
example, N,N-diethyl sulfamoyi oxy, N-propyl 
sulfamoyi oxy), alkyi sulfonyloxy group 
(preferably, the alkyI sulfonyloxy group of a 
carbon number 1-32. For example, a 
methylsulphonyl oxy, a hexadecyl sulfonyloxy, a 
cyclohexyl sulfonyloxy), aryl sulfonyloxy 
(preferably, the aryl sulfonyloxy group of a 
carbon number 6-32. For example, a phenyl 
sulfonyloxy), Acyl group (preferably, the acyl 
group of a carbon number 1-32. For example, a 
formyl, an acetyl, a pivaloyi, a benzoyl, a tetra- 
deca noil, a cyclohexyl carbonyl), alkoxy 
carbonyl group (preferably the alkoxy carbonyl 
group of a carbon number 2-32), For example, a 
methoxycarbonyl, an ethoxycarbonyl, octadecyl 
oxycarbonyl, cyclohexyl oxycarbonyl), aryloxy 
carbonyl group (preferably the aryloxy carbonyl 
group of a carbon number 7-32. For example, a 
phenoxy carbonyl), carbamoyl group (preferably 
the carbamoyl group of a carbon number 1-32. 
For example, a carbamoyl, N,N-dibutyl 
carbamoyl, an N-ethyl- N-octyl carbamoyl, N- 
propyl carbamoyl, N,N-di-cyclohexyl 
carbamoyl), amino group (preferably a 32 or 
less-carbon number amino group. For example, 
an amino, methyl amino, N,N-dioctyl amino, a 
tetradecylamino, an octadecyl amino, a 
cyclohexyl amino), anilino group (preferably, the 
aniline group of a carbon number 6-32. For 
example, an anilino, N-methyl anilino), 
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heterocyclic-ring amino group (preferably the 
heterocyclic-ring amino group of a carbon 
number 1-32. For example, 4- pyrldyl amino), 



[0 0 14] 

j^^i:2~3 2©;^;/i'7t^>r 5 
1 ~ 3 2 i^-Y 



[0014] 

Carbonamide group (preferably the 
carbonamide group of a carbon number 2-32. 
For example, an acetamide, benzamide, 
tetradecane amide9, ureido group (preferably 
the ureido group of a carbon number 1-32. For 
example, a ureido, N,N-dimethyl ureido, N- 
phenyl ureido), imide group (preferably, a ten or 
less-carbon number imide group. For example, 
N-succinimide, N-phthalimide), alkoxy 
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carbonylamino group (preferably, the alkoxy 
carbonylamino group of a carbon number 2-32. 
For example, a methoxy carbonylamino, an 
ethoxy carbonylamino, t- butoxy carbonylamino, 
octa decyloxy carbonylamino, a cycio hexyloxy 
carbonylamino), aryloxy carbonylamino group 
(preferably the aryloxy carbonylamino group of 
a carbon number 7-32. For example, a phenoxy 
carbonylamino), sulfonamide group (preferably 
the sulfonamide group of a carbon number 1- 
32. For example, methane sulfonamide, butane 
sulfonamide, benzene sulfonamide, 
hexadecane sulfonamide, a cyclohexyl sulfonyl 
amino), sulfamoyi amino group (preferably the 
suifamoyi amino group of a carbon number 1- 
32. For example, N,N-dipropyl sulfamoyi amino, 
an N-ethyl- N-dodecyl sulfamoyi amino), azo 
(preferably the azo of a carbon number 1-32. 
For example, a phenyl azo), Alkylthio group 
(preferably the alkylthio group of a carbon 
number 1-32. For example, an ethylthio, an 
octyl thio, a cyclohexyl thio), Arylthio group 
(preferably the arylthio group of a carbon 
number 6-32. For example, a phenylthio), 
heterocyclic thio group (preferably the 
heterocyclic-ring thio group of a carbon number 
1-32. For example, 2-benzothiazolyl thio, 2- 
pyridyl thio, 1 -phenyl tetrazolyl thio), alkyl 
sulfinyl group (preferably, the alkyl sulfinyl group 
of a carbon number 1-32. For example, a 
dodecane sulfinyl), aryl sulfinyl (preferably, the 
aryl sulfinyl group of a carbon number 6-32. For 
example, a phenyl sulfinyl), alkyl sulfonyl group 
(preferably the alkyl sulfonyl group of a carbon 
number 1-32. For example, a 

methylsulphonyl, an octyl sulfonyl, a cyclohexyl 
sulfonyl), aryl sulfonyl group (preferably the aryl 
sulfonyl group of a carbon number 6-32. For 
example, a phenyl sulfonyl, 1-naphthyl 
sulfonyl), 
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[0015] 

SulfamoyI group (preferably a 32 or less-carbon 
number sulfamoyi group. For example, a 
sulfamoyi, N,N-dipropyl sulfamoyi, an N-ethyi- 
N-dodecyi sulfamoyi), sulfo group, a 
phosphonyl group (preferably the phosphonyl 
group of a carbon number 1-32. For example, 
phenoxy phosphonyl, octyloxy phosphonyl, 
phenyl phosphonyl), and phosphinoyi amino 
group (a diethoxy phosphinoyi amino, dioctyl 
oxy phosphinoyi amino group). 
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R, X'^^ii^M/i^^ hKW.^ When the group expressed with R1 is a group 
Rltfe^ciS't'fo'S^'p RiT'S^ which can further be substituted, the group 
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expressed with R1 may have a substituent 
further. The preferable substituent in that case 
is the group of the same implication of the 
substituent demonstrated in R1 , and/or a cyano 
group. 

Those substituents may be the same or 
different when substituting by two or more 
substituents. 
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Next R2 is demonstrated in detail. 

R2 expresses an alkyi group, an aryl group, 
an alkoxy carbonyl group, an aryloxy carbonyl 
group, a carbamoyl group, an alkyI sulfonyl 
group, an aryl sulfonyl group, a sulfamoyi 
group, an alkyI sulfinyl group, or an aryl sulftnyl 
group. An alkyI group and an aryl group express 
the group of the same implication as the alkyI 
group and the aryl demonstrated in the above- 
mentioned R1. 
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[0018] 

The aikyi group of an alkoxy carbonyl group 
expresses the group of the same implication as 
the alky! group demonstrated by the above- 
mentioned R1 . 

The aryl group of an aryl carbonyloxy group 
expresses the group of the same implication as 
the aryl group demonstrated by the above- 
mentioned R1 . 

Preferably, a carbamoyl group expresses N- 
alkyl carbamoyl group of a carbon number 1-38, 
N-aryl carbamoyl group, N,N-dialkyl carbamoyl 
group, or N,N-diaryl carbamoyl group. 

Those alkyI groups and aryl groups express 
the group of the same implication as the alkyI 
group and the aryl group which were 
demonstrated by the above-mentioned R1 . 

The alkyI group of an alkyI sulfonyl group 
expresses the group of the same implication as 
the alkyI group demonstrated by the above- 
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mentioned R1 . 

The aryl group of an aryl sulfonyl group 
expresses the group of the same implication as 
the aryl group demonstrated by the above- 
mentioned R1 . 
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[0019] 

Preferably, a sulfamoyi group expresses the 
sulfamoyi of 0-38, N-alkyI sulfamoyi group, N- 
aryl sulfamoyi group, N,N-dialkyl sulfamoyi 
group, N,N-diaryl sulfamoyi group, or an N- 
alkyl- N-aryl sulfamoyi group. 

These alkyi groups and aryl groups express 
the group of the same implication as the alkyI 
group and the aryl group which were 
demonstrated by the above-mentioned R1. 



[0020] 

Preferably, the alkyI group of an alkyI sulfinyl 
group expresses the alkyI sulfinyl group of 1-38. 

The alkyI group of an alkyI sulfinyl group 
expresses the group of the same implication as 
the alkyI group demonstrated by the above- 
mentioned R1 . 



[0021] 

Preferably, the aryl group of an aryl sulfinyl 
group expresses the aryl group of 6-38. 

This aryl group expresses the group of the 
same implication as the aryl group 
demonstrated by the above-mentioned R1 . 
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mentioned R1. Those substituents may be the 
same or different when substituting by two or 
more substituents. 



[0023] 

Next R3 is demonstrated in detail. 

R3 expresses a hydrogen atom or a substituent. 

When demonstrating in detail, a substituent 
expresses the group of the same implication as 
the substituent demonstrated by the above- 
mentioned R1 or the cyano group. 

When the group expressed with R3 is a group 
which can be substituted further, the group 
expressed with R3 may have a substituent 
further The preferable substituent in that case 
is the group of the same implication as the 
substituent demonstrated by R1, and/or a cyano 
group. 

Those substituents may be the same or 
different when substituting by two or more 
substituents. 
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i^Cl, R4~R7 (lov^Ti^Tf- R4-R7 is demonstrated in detail below. 
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[0025] 

R4, R5, R6, and R7 each express a hydrogen 
atom or a substituent independently. The 
substituent of R4, R5, R6, and R7 expresses 
the group of the same implication as the 
substituent demonstrated by the above- 
mentioned R1 or the cyano group. 



[0026] 

Next, M is demonstrated in detail below. 
M expresses -OY group, or -N (R8) (R9). 

Y expresses a cation kind necessary in order 
to neutralize a hydrogen atom or an electric 
charge. 
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R8 and R9 each express independently an 
alkyi group, an aryl group, a heterocyclic-ring 
group, an acyl group, or a sulfonyl group. 

R8 or R9 and R6 or R3 may form five, 6, or 7 
-membered ring. R4 and R5 and/or R6, and 
R7 may form a ring mutually. 



[00271 

Next Y is demonstrated in detail. 

Y expresses a cation kind necessary in order 
to neutralize a hydrogen atom or an electric 
charge. As a cation kind, a metal cation kind (for 
example, lithium, sodium, potassium, 
magnesium, calcium, an aluminium, iron, zinc), 
an organic cation kind (for example, a 
quaternary ammonium and guanidinium cation, 
trialkyi ammonium cation), etc. are mentioned. 

These cation kinds may fonm not only the salt 
of 1:1 with a pigment but also the salt with some 
pigments. 
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Next R8 and R9 are demonstrated in detail. 

R8 and the alkyI group of R9, an aryl group, a 
heterocyclic-ring group, an acyl group, and a 
sulfonyl group express the group of the same 
implication as the alkyI group demonstrated by 
the above-mentioned RI, an aryl group, a 
heterocyclic-ring group, an acyl group, and a 
sulfonyl group. 



[0029] 

The preferable range of the pigment of this 
invention is demonstrated. 
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The preferable range of R1 is explained. 

Preferably, R1 expresses an alkyi group, an 
aryl group, a heterocyclic-ring group, an alkoxy 
carbonyl group, an aryloxy carbonyl group, or a 
carbamoyl group. More preferably, an alky! 
group, an aryl group, an alkoxy carbonyl group, 
or a carbamoyl group is expressed. 

The most preferable R1 is an alkyI or an aryl 
group. 



[0030] 

The preferable range of R2 is demonstrated. 
Preferably, as for R2, an alkyI group, an aryl 
group, an alkoxy carbonyl group, an aryloxy 
carbonyl group, a carbamoyl group, an alkyI 
sulfonyl group, and an aryl sulfonyl group are 
mentioned. 

More preferably, an alkoxy carbonyl group, an 
aryloxy carbonyl group, a carbamoyl group, an 
alkyi sulfonyl group, and an aryl sulfonyl group 
are mentioned. 

The most preferable R2 is an alkoxy carbonyl 
group, a carbamoyl group, an alkyI sulfonyl 
group, and an aryl sulfonyl group. 
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The preferable range of R3 is demonstrated. 
Preferably, as for R3, an alkyI group, an aryl 
group, an alkoxy group, an aryloxy group, an 
alkylthio group, an arylthio group, a 
heterocyclic-ring thio group, a carbonamide 
group, a ureido group, an alkoxy carbonylamino 
group, and an aryloxy carbonylamino group are 
mentioned. 

More preferably, an alkyl group, an aryl 
group, an alkoxy group, an alkylthio group, an 
arylthio group, a heterocyclic-ring thio group, a 
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carbonamide group, a ureido group, and an 
alkoxy carbonylamino group are mentioned. 

As for more preferable R3, an alkyi group, an 
aryl group, an alkylthio group, an arylthio group, 
a carbonamide group, a ureido group, and an 
alkoxy carbonylamino group are mentioned. 

Furthermore as for preferable R3, an alkyI 
group, an aryl group, an alkylthio group, and an 
arylthio group are mentioned. 

The most preferable R3 is an alkylthio group 
and an arylthio group. 
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Next, the preferable range of M and R4-R9 is 
explained. 

When M is -OY group, the cation kind of Y 
necessary in order to neutralize an electric 
charge is preferable. 

Furthermore as cation kind, a lithium, sodium, 
potassium, magnesium, zinc, quaternary 
ammonium, and guanidinium cation and a 
trialkyi ammonium cation are desirable. 

Most preferably, a sodium, potassium, 
quaternary ammonium, and guanidinium cation 
and a trialkyi ammonium cation are mentioned. 



[0033] 

When M is -OY group, R4-R7 are hydrogen 
atom, a halogen atom, an alkyI group, an aryl 
group, a carbonamide group, an alkane 
sulfonamide group, an arene sulfonamide 
group, an alkoxy group, an aryloxy group, an 
alkylthio group, an arylthio group, an acyl group, 
an alkoxy carbonyl group, an aryloxy carbonyl 



02/07/29 



21/55 



(C) DERWENT 



DERWENT 



group, a carbamoyl group, a cyano group, a 
hydroxyl group, a carboxy group, a sulfo group, 
nitro group, a sulfamoyi group, an alkyl sulfonyl 
group, an aryl sulfonyl group, or an acyloxy 
group preferably. More preferably, a hydrogen 
atom, a halogen atom, an alkyl group, a 
carbonamide group, an alkane sulfonamide 
group, an arene sulfonamide group, an alkoxy 
group, an alkylthio group, an arylthio group, an 
alkoxy carbonyl group, a carbamoyl group, a 
cyano group, a hydroxyl group, acarboxy group, 
a sulfo group, a nitro group, a sulfamoyi group, 
an alkyl sulfonyl group, or an aryl sulfonyl group 
are mentioned. 

Especially preferably, either of R4 or R6 is a 
hydrogen atom in R4-R7. 
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When M is -N (R8)(R9), preferably, as R8 and 
R9, an alkyl group, an aryl group, and a 
heterocyclic-ring group are mentioned. 

R8 or R9 and R6 or R3 may form five, 6, or 7 
-membered ring. R4 and R5 and/or R6, and 
R7 may form a ring mutually. 
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[0035] 

As preferable R4-R7 in case M is -N (R8) (R9), 
and especially preferable R4-R7, the group of 
the same implication as R4-R7 demonstrated 
by the case where the above-mentioned M is - 
OY group is mentioned. 
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MH. -N (Rb) (Rg) mm M is -N(R8)(R9) preferably. 
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[0037] 

When M is -OY group, the pigment of this 
invention is easily obtained by the coupling with 
pyrrolo [1,2-a]-1,3,5-triazine- 4- on, para-amino 
phenols, or the oxidant of para sulfonamide 
phenols. 

As the example of para-amino phenols and 
para sulfonamide phenols, for example, the 
compound described in Unexamined- 
Japanese-Patent 9- 146248 is mentioned. 



[0038] 

Moreover, when M is -N (R8) (R9), the pigment 
of this invention is easily obtained by pyrrolo 
[1,2-a]-1,3,5-triazine- 4- on and the oxidant of 
para phenylene diamines. 

As the example of para phenylene diamines, 
for example, the compounds described in 
Unexamined-Japanese-Patent 5-257248, said 
6- 161061, said 7- 36162, Japanese-Patent- 
Application-No. 9- 328129, Japanese-Patent- 
Application-No. 9- 328130, and Japanese- 
Patent-Application-No. 9- 329998 are 
mentioned. 



[0039] 

The concrete illustrated pigment (P-1-P-86) of 
the pigment of this invention is shown below. 

However, this invention is not limited by 
these. 
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iikT\z.i^?t^J^O'&M(DMfPft^^ The example of concrete synthesis of the 

fil^M^^'f' pigment of this invention is shown below. 

f-^F^^il 1 ) (Synthetic example 1 ) 

-P-Vi-i^- -Synthesis of P-1- 

J. □ u synthesized according to synthetic scheme 

&.T{^7jK-r^f^7.^-J^A{z% Ashown below. 
^X'uf^LtZo SJ^^^^— Reaction scheme A 
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Synthetic scheme A 

(intermediate B) (intermediate D) 

(Intermediate A) -> (intermediate C) -> 

base 
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[00571 

(Synthesis of intemnediate C) Acetonitrile 40 
ml was added to 4.40g (0.04 mols) of methyl 
imido-acid methyl-ester hydrochloride, and it 
stirred at the room temperature. 
Triethylamine 4.04g (0.04 mols) is dropped at 
this solution, and hydrochloric acid is freed. 

Subsequently, amino pyrrole object 
(intermediate A) ll.Ogg (0.027 mols) and 2.28 
ml of acetic acid were added. 

This solution was stirred for 24 hours at the 
room temperature. 

The precipitated crystal is filtered after the 
reaction end. It washes by acetonitrile. 
Subsequently it dried, after washing with water. 

7.8g (63.9% of yields) of intermediate C was 
obtained. 
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[0058] 

(Synthesis of intermediate E) Acetonitrile 75 
ml and dimethylacetamide 10 ml are added to 
intermediate C7.5g (0.0166 mols) obtained by 
the above-mentioned method. It stirred at the 
room temperature. 

Para nitro phenoxy formic-acid chloride 4.0g 
(0.02 mols) was slowly added in this solution. 

Triethylamine 5.6 ml (0.04 mols) was dropped 
at this reaction solution while water cooling after 
the addition end. 

After stirring for 2 hours at a room 
temperature, para nitro phenoxy fomnic-acid 
chloride 2.0g (0.01 mols) and triethylamine 2.8 
ml were added further. 
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Reaction was done for 4 hours at the room 
temperature after the addition end. 

A concentrated hydrochloric acid Is dropped 
reaction solution after the reaction end. The 
reaction solution was neutralized. 

Subsequently, 100 ml of water was dropped 
and the crystal was made to precipitate. 

It filtered. It dried, after washing in water. 
The obtained crystal is dispersed to chlorofomn 
30 ml. 

It washed and purified. 

5.25g (66.2%) of intermediate E was 
obtained. 

1H NMR (CDCI3) of intermediate E was 
(delta) (ppm) 9.83 (s, 1H), 7.50-6.95 (m. 6H). 
5.92 (s. 1H) 2.55 (br, 3H), 1.70-0.50 (m, 28H). 



^mM'kM^xm.^tLx. 1: 



n 
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[0060] 

(Synthesis of illustrated pigment P-1) 50 ml 
of ethyl acetate and 150 ml of water are added 
to coupler (intermediate E) 4.78g obtained by 
the above-mentioned method (P. 01 mols), 
3.51g (0.012 mols) of developing agents, and 
15g of sodium hydrogencarbonate. It stirred at 
the room temperature. 

The crystal of an ammonium persulfate was 
divided into this solution little by little at several 
times, and it added until intermediate E 
disappeared. 

The aqueous layer was removed after the 

reaction end. 

Acetic acid is added to 
solution, it became acid, 
washed in water. 

This ethyl-acetate solution is concentrated 
under reduced pressure. 

The dryness was made. 

Silica-gel column chromatography (an 
eluting-solvent:n -hexane / ethyl-acetate =1/1) 
separated and purified the residue. 

4.15g (62.1%) of illustrated pigment P-1 was 



this ethyl-acetate 
Furthemriore, it 
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p - 2 0 (D^f^- - Synthesis of illustrated pigment P-20 - 

Ur^^^f^^^-^BiZ'^^X It synthesized according to the following 

:r' , ^ synthetic scheme B. 



I 0 0 6 2 1 ^f^T. A B [0062] Synthetic scheme B 
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(intermediate I) -> (illustrated pigment P-20) 

oxidizing agent 
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[0063] 

(Synthesis of intermediate G) 
Dimethylacetamide 50 ml is added to 15.6g 
(intermediate A) (O. 381 mols of O) of amino 
pyrrole objects. Stirring was cooled and made to 
below 10 degrees-Celsius. 

Ethoxycarbonyl thio isocyanate 5.0g (0.0381 
mols) was dropped at this solution. 

After completion of dripping, stirring is made 
for 2 hours at a room temperature. Reaction 
was completed. 

Water and the ethyl acetate were added and 
extracted to the reaction solution. 
This ethyl-acetate solution is washed in water. 

The ethyl acetate was distilled off under 
reduced pressure. 

Silica-gel column chromatography 
eluting-solvent n -hexane / chloroform 
separated and purified the residue. 

The effluent was concentration-dried. 

13.5g (66.9%) of intennediate G 
obtained. 



(an 
=1/2) 



was 



[0064] 

(Synthesis of intermediate H) Triethylamine 
3.75 ml and tetra-hydrofurane 65 ml are added 
to 13.5g (intenmediate G) (0.025 mols) of the 
thiourea objects obtained by the method of the 
above. It heats to 60 degrees-Celsius. 

Stirring was carried out for 3 hours. 

After cooling this reaction solution to a room 
temperature, a concentrated hydrochloric acid 
is added. It neutralizes. Water and the ethyl 
acetate were added and extracted. 
This ethyl-acetate solution is washed in water. 

After drying by the anhydrous sodium sulfate, 
the ethyl acetate was distilled off under reduced 
pressure. 

Toluene 50 ml was added to the residue and 
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the crystal was made to precipitate. 

Tills crystal was filtered and it dried. 

12.0g (96.8%) of intermediate H was 
obtained. 



[0065] 

(Synthesis of intermediate I) 10.0g of 
potassium carbonate and dimethylacetamide 50 
ml are added to 12.0g (intermediate H) (0.024 
mols) of the thione objects obtained by the 
above-mentioned method. It heated to 60 
degrees-Celsius, and was stirred. 

2-ethylhexyl bromide 4.87g (0.0252 mols) 
was dropped at this solution. 

After completion of dripping, it heats for 6 
hours by 55 degrees-Celsius-60 degrees- 
Celsius. Stin'ing was made and reaction was 
completed. 

Reaction solution is filtered. After removing 
an inorganic substance, water and an ethyl 
acetate are added to a filtrate. It extracted. 
After making this ethyl-acetate solution acid 
with the diluted hydrochloric acid, it washes in 
water. 

It dried by the anhydrous sodium sulfate. 

This ethyl-acetate solution was concentrated 
under reduced pressure. 

The residue was recrystallized and purified by 
the mixed solvent of a hexane/ethyl acetate. 

12.1g (82.9%) of intermediate I was obtained. 

1H NMR of obtained intermediate I (CDCI3) 
was (delta)(ppm) 7.55 (s, 1H), 7.40-7.20 (m, 
5H), 7.00 (s, 1H), 5.85 (s, 1H), 3.45-3.25 (m, 
2H), 1.78-0.60 (m, 43H). 



FJiJ 
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[0066] 

(Synthesis of illustrated pigment P-20) 200 
ml of water and 100 ml of ethyl acetates are 
added to a coupler (intemnediate I) 6.08g 
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the crystal was made to precipitate. 

This crystal was filtered and it dried. 

12.0g (96.8%) of intermediate H was 
obtained. 
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[0065] 

(Synthesis of intermediate I) lO.Og of 
potassium carbonate and dimethylacetamide 50 
ml are added to 12.0g (intermediate H) (0.024 
mols) of the thione objects obtained by the 
above-mentioned method. It heated to 60 
degrees-Celsius, and was stirred. 

2-ethylhexyl bromide 4.87g (0.0252 mols) 
was dropped at this solution. 

After completion of dripping, it heats for 6 
hours by 55 degrees-Celsius-60 degrees- 
Celsius. Stinging was made and reaction was 
completed. 

Reaction solution is filtered. After removing 
an inorganic substance, water and an ethyl 
acetate are added to a filtrate. It extracted. 
After making this ethyl-acetate solution acid 
with the diluted hydrochloric acid, it washes in 
water. 

It dried by the anhydrous sodium sulfate. 

This ethyl-acetate solution was concentrated 
under reduced pressure. 

The residue was recrystallized and purified by 
the mixed solvent of a hexane/ethyl acetate. 

12. 1g (82.9%) of intermediate I was obtained. 

1H NMR of obtained intermediate I (CDCI3) 
was (delta)(ppm) 7.55 (s, 1H), 7.40-7.20 (m, 
5H), 7.00 (s, 1H), 5.85 (s, 1H), 3.45-3.25 (m. 
2H), 1.78-0.60 (m, 43H). 
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^1)6 08 (0 01^ added to a coupler (intermediate I) 6.08g 
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obtained by the above-mentioned method (0.01 
mols), a developing-agent B5.24g (0.012 mols), 
and 20g of sodium hydrogencarbonate. It stinred 
at the room temperature. 

The crystal of an ammonium persulfate was 
divided into this solution little by little at several 
times, and it added until intermediate I 
disappeared. 

An aqueous layer is removed after the reaction 
end. 

The ethyl-acetate layer was neutralized by 
adding acetic acid. 

This ethyl-acetate solution is washed in water. 

It concentrates under reduced pressure. The 
dryness was made. 

Silica-gel column chromatography (an 
eluting-solventrethyl acetate / n -hexane =1/1) 
separated and purified the residue. 

6.13g (70.1%) of illustrated pigment P-20 was 
obtained. 

[0067] 

- Synthesis of illustrated pigment P-67 - 

It synthesized according to synthetic scheme 
C shown below. 



[0 0 6 81 n-;^fe^ ^— A C [00681 Synthetic scheme C 
[{k 2 0 1 [COMPOUND 20] 
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Synthetic scheme C 

(developing-agent C) Oxidizing agent 
(Intermediate I) -> (illustrated pigment P-67) 
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(m-^A^v fi 7 (n^!^) Sfi (Synthesis of illustrated pigment P-67) 10 ml 
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THOiyiSOfSl 

— ■ 

to a coupler (intermediate I) 0.3g obtained by 
the above-mentioned method (0.5 millimoles), a 
developing-agent C0.20g (0.5 millimoles), and 
0.35g (2.5 millimoles) of potassium carbonate. It 
stirred at the room temperature. 

0.43g (5.0 millimoles) addition of manganese 
dioxide was made at this solution. 
This reaction solution is stirred for 5 hours at a 
room temperature. 

Subsequently, developing-agent C0.2g and 
0.43g of manganese dioxide are added. 
Furthemnore it stirred for 5 hours. 

After making 1 night neglect of this solution, it 
is filtered. The insoluble matter was removed. 

After having washed in water this ethyl- 
acetate solution, it concentrated. The dryness 
was made. 

Silica-gel column chromatography (an 
eiuting-solvent:ethyi acetate / n -hexane =1/5) 
separated and purified the residue. 

0.23g (46.8%) of illustrated pigment P-67 was 
obtained. 



[0070] 

The pyrrolo [1,2-a]-1,3,5-triazine- 4-one-based 
azomethine pigments expressed with above- 
mentioned generai-fonnula (1) can use suitably 
as the pigments for image formation, such as a 
color electrophotography, an Inkjet method, and 
a thermal-transfer method, the solid image 
pickup tube and the pigment for filters for color 
liquid crystals, and a pigment for silver-halide 
photosensitive materials. 



[0 0 7 1] 



[0071] 



[Example] 

J^AT^ '^%^h<0%^^^\z.^\^X Hereafter, the Example of this invention is 
mP^-t^tK imm-t. ^h.h demonstrated. 

nu^iT^i- ra-^-Jro^ X However, this invention is not limited to these 

nMWj^^^fl^\ E,3^p,es at all. 
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(mt. p-6 7«i^p<^ 

Wftlr. ,ft»:M(7)UV-2 6 



[0072] 

(Example 1 ) 

About the pigment of this invention shown in 
Table 1 , the maximum absorption wavelength in 
the inside (however, P-67 inside of a 
dimethylformamide) of ethyl-acetate solvent, 
was measured using the UV-260 type 
spectrometer made from a Shimadzu. 
A result is shown in Table 1 . 
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[Table 1] 













p-1 


684.7 






p-2 


679.5 






p-3 


673 






P-4 


700.3 






P-20 


660,8 






P-53 


673.5 






P-67 


561.4 





Row (L to R): Illustrated pigment, Maximum absorption wavelength (nm), 
Solvent 

Column: Example 1 

Solvent: Ethyl acetate, Ethyl-acetate, ethyl-acetate, ethyl-acetate, ethyl-acetate, 
ethyl-acetate, dimethylfomnamide 
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(Example 2) 

About the pigment of this invention shown in 
Table 2, the absorption spectrum in an ethyl- 
acetate solution is measured using the UV-260 
type spectrometer made from a Shimadzu. 

It found the ratio of the absorbence of 450 
nm, and the absorbence in a maximum 
absorption wavelength. 

A result is shown in Table 2. 
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^^^^^iLJiA^^r'^f '"'^^Te^^^l Pigment shown in 

m {T^titmnmA.^a. ^) ^^^^^ ^ ^^^^ following comparison pigments A, 

^lov^T. 2 [5)11 H 4 5 g it found the ratio of the absorbence 

0 n m(DPl)fe^i:ft^®iR^Sft of 450 nm. and the absorbence in a maximum 

H Jo It -5 ® Tfe^ ^ <^ i^l^ ^ * * absorption wavelength like Example 2. 
Tto IS J:^^ 2 dTF-fo A result is shown in Table 2. 
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(i)C^H,0CO-NH N 



C0NH(CHj)30C,jH„ 



XXu-CH,CH,OH 



CH, ^ M 





Comparison pigment A 
Comparison pigment B 
Comparison pigment C 
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450nm/ A max 




p-1 


0.025 


p-9 


0.027 


P-21 


0.02 


P-24 


0.02 






0.112 




0.058 




0.052 



Row (L to R): Illustrated pigment 

Column ( top to Bottom): Example 2, Comparative Example 1 (Comparison 
pigment A, Comparison pigment B, Comparison pigment C) 
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:^^^^(D^^H^ 4 5 0 nmcD The pigment of this invention has the low 

S5)fe^/5MS< ^fjfiS^rt;v^$f absorbence of 450 nm. It finds that it is a 

* H/^fe^'Cfe>5 :i tt'^f^f)^ preferable pigment with high colour purity. 
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PP [1, 2-a] -1, 3, 



[EFFECT OF THE INVENTION] 

By the above, this invention can provide the 
novel pyrrole [1 ,2-a]-1 ,3,5-triazine- 4-one-based 
azomethine pigments which are excellent in an 
absorption property and the fastness. 
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